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Egm TAB XHfiU CSP XH££Ai ¥£i U}g(ffi3I)SI #BJ0|0|E ^JXH^F AfSSia £!EU. 
4:§mU £J£2| S&^£2| §011 32&IE OUU HH£0|q U\M\ H|0[ 12] D|A!PtgO| 

' ^£Hb. S*fr3£^ ^5 OH 1BJ0|D|E ^IXHg g?| ?|SH. 15J0|D|E SSg 0j£ gbfEU S£ 

nam. 01 «mo£t s*ism ±mqt a§goii/d swi ch^oii 3^21 sa^oi. gj^gdg 
»s. aA'Sxieiu ±mim aoi, ^of^om ^sshe^oiu H ^ geioioiEi 

fll^E. 1 H?\2\ ^SaXIS}. §^3t SB|0|.D|E2| HSR* £31 £0^ Afg*> 4 

± m\y\ 21 a q. 
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z\o\m\ %m zm*\o\. 3^01 gg ssmb sboj °^§s^ gs?i#(voL. n. no. 6, P32. 199 
5)011 ■fiHEioi 2»o U> 01 ^§ tws Hfstoi soi8wi aaaa; se& ssraoi ^£ju aiib^ 

§S| ^IXflSdl «!§EPI OHEOil. fPIXHSOII CH^Ojb 4 gl&q. 

E. §£|O|0|E 11 53 1 ^4&5HSK)|. 1E|0H3|E£JE£ £ gtfgoiq gst95|gg I 

STAILi £|£K«»)±qt o[01 Xi^ 4£^2J ^£ldt 5A[o[^ £3(7111331 gi^M^x 

6!&*Wa23S P183. 1999)0! £2£]01 ^2Jd 2SAhO|| 2|«f ^DH^SJ g^CHI fiofe A|^0| DH^ 

^^2. Iff »S!fl|2| ^oH0|| 2J«H NaOH^r ^^^01 ^y^SS £101. MB|0|D|E § = 0| gm^Q3 *\ 

^iiwh ^21 oiin 3iom ;ixnsj ssoii°i ^^§01 i^Eib ^aoi?i OJ^OII. ^#0] J\X\\ 

si ^1x1 ioi2i oiayh?s3si!f^ aq. 

HBHAl. S^IS SHIS^I ^oH, 1I|£^12J S3 01] g| g^Sh £ D|fi g^s* *, 4^, 

CO. H 2 S ^2J 00 (*SB5-6129BS)0|U B^^l^ SS^^ ^^m^lJlf 

H^Xiy. ^^§5-61296^ 7|XH2| 5S?^2| ^ § ^£!0O||Ai2| ^;HS5- 

3064692 ^|XH2| ^^^f2| ^;^0| 100 & 2f 200 IfiS^I (Oi^ 

Oil ^(a£. §2^| #)0| ^E|>iU. ^^^01 ^S£|X| . 8f8 4^1 §011 yOK. 

oia Dfomaioitfoi mm\ § ^2^011 wq. 
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pe^0|D|E 4X| 2^1 £5 • Zj^Al^lOi 1BJ0IDIE 4X| S^|## §^o|2. 0I01A1 4^ 5 

0|x||2| BMom\ °10\M Xf2|d§ iA^Oj ES gJHUJ «j§ «^^f ^S«HE^£|0|| 2|«H ES g 

g^t* SSmOI. qA| SSES## S^Sf ^ Eb .S^SPI 3011 ^| §£|0| 0|E 4X| 
ii oioiESf moi iej0|D|E 4X|fES ^ fSHS ^ojq. 

q^PU, 44i iOj^l^Al, ^, Eb ^31 41,^1 Afgof^ ^s. x[2|>M 5AF01I 2|S[ ^§ 

*fxj|2| £Ef§ 0|^g s#»0|3 SES" ^§^2£ §£Fg S^0|| 4^1 2iEES Uf^5|q. 

£&3 &&& £8 

E 1£. S ^92J SXf^gg 7|XH2| BSEOiq. 

E 2b. S ^S2J gXH?g§ ^|XH2| Xl|5gra§ ^S^E^ BS^iE^ S0|b 3gO|D1 . 1 (a)fe §B|0| 
DIE ^0|| g£|0|D|E 4X| 3?x||*# ^EHl UEfUj^ BSE. (b)fe 4^ ^01x||2| 

Oil 910\M Xf2|ijt 5A}of0| E^ gJ«^ ^EUl qquj^ B0E. (c)fe ¥2!«flEg^S|0l| 

2]oH £S S^S? ^E«l qqm^ BSE. (d)fe S2£5§i g^^ e #E«! qqm 

b B0E. (e)^ S£jO|D|E 4X| 0|D|Em o\0\ M£|£|D|E 4X|#E^ SI- A^a eo , 
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£3s, sbioidie 4x1 &=?n\ %m\ ^mMmorn^ mm 3^21 sees* §y sbioidi 

E 4x1 *P*II g^^j §E££|1 soib 3§ojq. 

E4{=. XJSjd 3SAfS^0il 910\M2\ S£]0|0|E 4X| *i?j|| 9^2] SB*g2| £B OflUl^j qq 
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PBJOIDIE 4X| 29x11^^. 1EI0I0IE 4X|2f g£ EEDi ^^o^«e| g£|0[°|Af HfLj Aj 

Sir MXfgOll ^^^K^3tttB)l SB]0^^ HfLjAH Af^p. §0j . £a|0|p| 
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^S. 4£>S(?1®^), # 4 E. -FPI ^e^Aib 0MI10WI 

goiu q«!!£gjoi|& §2| p-q^^^u 0|A||e^0||i 0-;H|£;?fe£AK)||>,Ei|B §§§4 °[q. 

mi. i^ei§2^S0|U OWIiOMl^ isj ^| S om SfxIISHTSS. £J4?[ §0|& >ioiE|^^f ft 
^l§onoii£i gsn^om gy§^ t ^y§*ou 4^x1 goii g±oi£ so| ° ^loi^oi yxi afb 2! i°g g 

>l AJg^jQ. 

£M ^1 ?fs^y geioiDIE 4X| S?«|2| gDH°! n-D||g2-n|lS|qfc(NMP)om NN'-qDIIgOf 

A||£OmiE(0MAc)O|| §8Hei SBIOIDIE 4X| 3^1 dmA|0|| 2g»^| S©-g«HA|?l. 0111 , 

^S3E|14 B|5q. E^. ±32£!±H f M Af§o|0| S£|0|D|E ^|AI|SJ ?|0|| S|5L[€ESAi E3£|0|. ft 

^1 ?f^£y ^|2J 1^6H ^E 0|oK ^8 150t 0|o^ gES ej^^q. 

2j£^£| SBIOIDIE 4X1 Sj^lfe g# 0.1~10/an0U. E S£|0|D|E 4X| S^|#f£| ^ 

xll feEb. ^I2| g^Oil &£|Af. 0H# 101. §£}e0[Al|g0M1|S *^|q 2^SBfS2| 0.1 

-io §e. smw^gsi i~5 %m y^^^q. 

^agiSliliag ScHOIQIE 7|73| ^0|| S£B|^(photo-litho) §£| 7jx|X| Hfi^OlU S 

MBIOIDIE 4 X| WE|§m^l2j y^OII 2|o« 3^XF ^^IPf g^£|^ ^#§1^ ^A|0|| 12 

LHX| ^A|0|| 14011 ^IXHE! UW SOL SBIOIDIE 4X| &=?m\ Wei§^it 1^1^ HH3 ^E^gOlU 
SS^oilAi ^SSfq. 

^#2| gAIOII 12011 b|2f SOI E 3011 SBIOIDIE 4X| g?«| geijoil WVEO\Mmo\M\E m\9 

%m S^2| »E2$ Si SHJOiDiE 4X| a=?«| g5«2] SE^Sft qqyiq. 

SE. ^BteO|A|liO|A||S a^|oj qjAioil, S^^BIsOlU SSJ§Bf§§ §7|^ gst§ ^ >, 

2iq. 35^U. *^2] H| J20II80JI ^IXf|S| Hf£} ^OL ^BfgOfAllgOMI^ »«|2| Qid g(l l)OW|gOW| 

^ ^l§ 3¥b, g^|2| SE^Sfq SSi ^Oiqxi s^q. 

CCfBIAj. SB]0|D|E 4X| S?«» »Btg»Bl2| «|f0|| 2|gf 3^X| ^|2| ^£l§ 0|^01| ^ft 

3J0IDI. £B|§ 01^01 SBIOIDIE 4X| S=?^|2| ^BSHAI. SBJD1 gXfgOll ^Bf§ 0|§0| 
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HH?i& mm ssmoi. 0H-12] ^hsai ?m 1012 &eaoii °i8 ^oiej ^^q. 

^. MBJ010IE ^|XH S3 Oil E3 • 25A|5q #E|0|0|E 4X| 2 7^1 #011 £«01Ai8. WE}§ 01801 

B^ol £8Jo^| £So^ £11 £ OmEK 1BJ0|D|£ 2?A)lt 50011 &8 g£|D1 282£ 

M S£0||E kf «W gS»K0l flcua ^zigct. 

£!*|£. ^A|01| 1011 ^IXHS b[2f 1*0|. £ 4011 MO|^ S2|0|0|E 4X| 3?x||& 5S2J XPS * 

§1^1 SI £ 5011 £0|8 2*1 ^§2] l^OM. 0|f2] WB|§ *t*Pl gBIOjOlE 4X|# S3 

a! 4xi§2] aoi»sqii£ aa» sxmoi 22^ aoi ^oi£i^ 

£ ^SCHlAi Afgofb X*2ld°£Ai£r. 48 Xf2J£ fl2|£ SjjOjXi ^§x|£^E| &A|£I8 HfS 

450nm OlStSJ Xf2j£j§ Afflf 4 o[ 3i 370nrn 0 |o^ Xf2]£10| #aefDJ. 254nm2j X|2|£j0| *=o| 
Q. Xf£J<M g|H£A|fe A| nhoj xi oj 4ss 0 j g^j Alg^q. 

E 4oii aoib leJoioiE 4xi m=?m% 2321 xpsej *§s^oi| qejAj. gfei§ 0| S0| WBIs g^Oll 
' fc S8£l'0l oi §§ g ^ oiq. - • - - , 

^. X|2|£!§ 2Af5|3 WE|§ H28X| 2fX||fi}ttB0| ^1 S4SW 0P| (B)&)£|0i , Oj?|^*Jl £Xfg2| « 
Bf§ 0|S0| 4^ 5t)l^|2J ^XHmOII/H 2|£}§ S^tfl S^£|0i gJUti* £g«|0| gg§q. . 

q?U. *>*||£FtH2| 52WI ?\m. ME|0|0|E2| gj*T3 #011 sgSf Q|g^ 0 | 

ff. 1^11 S^W 4E £iCf. 

4± ^0J*||£Ai8 S. 5Eb 1*3^ 4§^ ^0| 2JEU. ^o|. £P|2| Xf£|£! HJ§«0II X|2|£] g 

4^1 Li*? giOi. MB10ID1E 4X1 S^Pxilg S£3| ££2] i§^§ ;?hXI8 4¥^0| S3 

0|§£}Q. JICW. S^0|8t ^0\\ &&d\£ £118. 0| X|«fl£|ES. Xh2]£ ?SM 

A|8 £?l(&£)g xhEfmfe 5101 H^sj^q. sa^s ^ go|^|0|| 1 El 0| DIE 7IXHS HXIAI^I AfEH 
S 5A[opq. 4^ SOI^IPF lei S^fe 4S2S/F m\M 11 ^^SfSAl 2^o^ 21011 m 

£|0|D|E 4X| g^l#01| D|EJ 4^P #^o| S*|A|^|Oj 0|§6^b 5101 J\^o\Q. 

q?Lj, xjfii4!2| s^Ai^g ^fii^si sa^eoii ccFeiAi qsq. ^2ld SHS^qsi 

Xf2|>d5A[0|IA1^. #a^o| 5AfA|e!8 1«^20g §E, 21|0|Xl ^^^x|g^Ej£j ^2j<M 5A^£| S 
SAJAl^a 605 OILHOiq. X^d ^Af^E^Alb. 23Aj)0|Af^A XII X\2\&Z£J\\ UV-02S 
500~15000mJ/cm 2 SEOICH. . 1500- 9000m J /cm 2 §£)| Uf^SfQ. ^A^0| ^qs[0 1 

ejoi x\n\9\ —s. ^chue^ bp^mxi &q. 

^2Jd ^A^ ie|0|D|E 4X| P^XIb P£J0|D|E ^|XHb. ES giU^ ^OHS SfOj ^ 

*!3tl£^xiSJ^ ^SHXl ES ^yf^ ^^#01 g£g ^SSH^E^^SJU SSH§E^E| §2S §fi 
S^ei^lS E|7| S^ESOI 16«X|. 4^1-215 ^. H^9|gO||Ai 400t^X| 7fg£]01 0|D| 
ESf @Q. GRLh ^§ 0|D|E^^ ^SHE^EIOll 2J^ gJd^ ^# g^^O|0. 3otl£g 2^ 
^ Oib. B^lOllAi ^ShOlE gq. 

mm s^§# s^spi ^oH£^^(^)o^Aib. t.^£ixi a^o U> ^^oi^oii ch^ ohbi 

CH^(tt)^ i£|0|D|E 4X1 3^)2| ^ei»gg(U|£iJ£|g)0l|A| ^zjefoi S^°S^q af^^2| 

*K*)o^sjAfg3ii(*)q qoiigofDiinfi^isi uie^oi i^i olg^q. se. 2sh£^^oii^ s^si 

^12] 3X^g£ ^IXHO^H^E^ ^| 18/*)! OIS^OI. SSEl^ OllS^Eg 

L/S=100/100 (/a)2| HHd§ UHd 0|2J£| ^££| ge|0|D|E 4X| 0H*JE^ 

^. il^ ^2X1^# JIS C-501BES uh 1.5x10 lZ Q • cm^b ^8 13X)^0| ^^£|£iq. 

g g90||A| ^^£J^ SXf^gg ^IXHb. Eo ^df^ «jOl #£J01D|E 4X| LH011 EMo\H 1018011. 
321 °J^1S3|01| 2JoH Ea gb^ gE|0|D|E 4X|2J ^*[^E^^ CHB»I ^Q- SE. «H^S^ 

*21 IS^OIIE ¥|OiU. D|AJ| sx^§xHes>M A^^ ^ sib aoiq. 

0|*K U| 2011 Oil 2JoH 8 ?xl|5jES ^s^q. 

^A|01| 1 

■AiBsi msjgoMiiowis sf«i(oim nFefs sfeqjg n-Djig2-mieiq^(oioF hwb\ q&Qm 

£9101(7^)2] MEjOIOlE 4X| g?«| bFMAl , E2H0mi' #3000011 S^WS. HJUAI f 
ei| § H}£|§ ^x||2| tTft^OI 1wt/vol%7| £|E^ HfUA| gqijg 5§ofSQ. 0| b|UA| goi|8 15I0I 

□ IE 4XI S?S| & Ql?H 5wtX2| E[^e *^|§ ^o mzQ oiq 

q?L|. Iwt/volXSh 0111 §0|. EfEfe *[^| O.OIgOl EaiOJU^' H|LJA| 1ml0|| £6ti«h ^El 2J 

□ Iffq. 

OI01M, 0milM(7W)2| M£J0|D|E 7|XH 'Maii-S'SI AIS 10x10cm(^| hOm)^ 1% NaOH 4§Si| 

§y ii hci 4§si}ES ^ej»u. £4°J is aii§ oj-oi 25ai^j ^, a^, HNAi ufaeis eso| 

3. ^8 SI 120-coilAj a^Al^, £°rs| ^m?\ ^ 5^2| 7|Xflg ^^5|2q. 7IXH5S1 XPS 
S3f8 E 4011 £018 bf2f ^ED!, 5S0 |i 0I82J EXH^ ^oigoiq. 

W\ ?IXH^ oil ft ^Sfsm, ^S^2| A|0|0|| 7?|?| 4^# S^2f ^EHOjjAj . Xi°$ 48^1 0|§5F01 
Xffildi 38ei SAfo^q. X^2|^21 ^Af.^s E3/1|0|A^it Xl|2| £E7|| 'UV-02'S 
4500inJ/cro 2 OI2iCf. 7|XHSSt XPS £ 4011 S0 |8 b|£} ^0|, Ef£f§ ^^0| SMO|. 

msf§ 01801 s^oii sseioi & 4 £iq. 

OlOjAl. Xf2ld# £A|^ 7IXH1 65-COil 7fS^ ^JE||3(7f^)2| ^OfSj^qi ff ^SSHUIE 
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